SUMMARY The structure of the locus encoding the major cartilage collagen gene (COL2A1) was studied in a total of 19 cases of achondroplasia. No gross rearrangements were seen. The segregation of COL2A1 was examined in three affected kindreds using restriction site and length variants as genetic markers. In two kindreds discordant segregation between the achondroplasia and COL2A1 loci was demonstrated. Paternity/maternity was confirmed using a 'minisatellite' core sequence probe which reveals cross hybridising polymorphic loci.
Achondroplasia, the most familiar of the chondrodystrophies, is a well defined clinical entity inherited as a fully penetrant autosomal dominant trait. The incidence at birth is about 1:30 000 and the mutation rate has been estimated at 14±5 per million gametes with a paternal age effect. 1 2 About 80% of cases are the result of new mutation and the prevalence is stabilised by selective elimination from the population due to a corresponding reduction in biological fitness. 3 The characteristics of achondroplasia are rhizomelic dwarfism, bulging cranium, low nasal bridge, pronounced lumbar lordosis with a thoracolumbar gibbus, and caudal narrowing of the lumbar spinal canal. Biopsy of the chondro-osseous junction demonstrates regular and well organised endochondral ossification although this is often accompanied by an overgrowth of ossified periosteum. The relatively normal cellular architecture of the region has led to the suggestion that the basic defect in achondroplasia is a quantitative reduction in cartilage proliferation at the epiphyseal plate. to give two fragments at 1 6 atid 1 7 kb (allele 2). Tracks 8, 11, and 12 are P2-2 homoz ygotes, track 9 is a P /-I hotnozvgote, and tracks 7, 10, and 1-3 are P 1-2 heterozygotes. Length variation beyond the 3' end of the gene is seen in track 13, ani unaffected subject Who is hoinozYgous for an allele (L2) (arrowed) which is about 100 to 150 bp shorter tlhan the miajor allele (LI). The LI fragment comigrates with a non-variable PvuIl'fragment. Tracks 7, 9 , and 12 are L 1-2 heterozygotes and tlze others are L 1-1 homozYgotes.
The identity of these variable length fragments was confirmed by rehvbridising the blot with fragment E7 alone. 
